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© Manufacture of 1.1,1.2-tolrafluoroeihane. 



<g> A method for the preparation of IJ.i^telrafluoroethane whereby 1,1^,2-tewHuoroetbane Is contacted with 
the nuorinatlon catalyst at elevated temperature to effect teomertoatton. 
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EP0 3S5 29GA1 
CHEMICAL PROCESS 

..i.i^eSscr to a **** procas ° and more v"*** to a »— «< - - 

mfri™f a T h0 ^ hSV !, been prop0sed for 1he manufacture of 1,1.1.2-totrafluoroethane'whlch Is a useful ' 
refrigerant, aerosoi propellant, blowing agent and solvent. Thug, our United Kingdom Patent No «52S 

S^T" ** r ak,n9 !>/ hydrogen^g dlch^So^anea ai tovSed 

Sa^hS S^n,! ° f "^-a^roethane by reading trfftuorcemylene In theTapou 

*!Z£%£FZ S U PraSa " Ca * Chr0ffi,U ' T, ^ ^ reactioa temperature, befrTg fn 
me range ^uu-sod O. Both of these processes are expensive to operate 

10 hv «L^« 0V L h * een ^ d that ^.^-tetrefluoreemane can be prepared In high yield and hit* setectivitv 
^'^ris^ 

taJh^LT* 3 5, u ,nV8ntlon - ^ 'a Provided a method for the preparation of t 1 i 2- 

15 , " UOf ' na,fon ^J«rts usefol in the, method of the invention have been fully described In the trior art «nH 

Sns^Ji JJSS" " S9 3 P r9 - fl00ri "8ted chromla (hat has bean used In other fluorinatlon 
SplMO^^C ^ ^ r89eflera!9d by fr 9 *™* wi * * * *" ^vated temperature, Z 
*° ^-Tl! te ° men ' 8 « ,on »n»perature should be sufflclently high to effect conversion of the 1 

*"? ™! f <*«*e|ve amounts of byproducts, such asT^oroShane 4 

- terS^ 9 *" 8 ^ 3U,t ? te ^P 0 ^ <" range from about 300 to aS 800 ^ow 

temperatures can generally be employed when using cftremla as me fluorinatlon catelvst for examX 

e i 838 tamp6ra,ureB - m t.l.Z^tefcafliioixjethane, optionally in conjunction Sthan JtatdbS 

knovm mlmtrtf ?T T 89 StBrtln9 ma1erta ' '« method of the Invention may be obtained by 
known mefooda for example by the method described In United Kingdom Patent No. 1B78re3or bv Z 

so t r f,U °u rDeWlyJene -. Th8 ^ reao,,on '"W ^ conveniently eZed « STor^SS 

on ST WmP ' e ^ 10 250 ^ * s <* a hydrogenatircatalyet, for example paSn 

The Invention Is illustrated but not limited by ihe following Example. 



as EXAMPLE 



HYDROQENATION OF TETRAFLUORQETHVLENE 

40 ^Tm/ fl hl- 1 °°l ^ tetrafluoroethylene at IOO ml/mln were passed over 120 g 5% 
c^SrS a ,I^' ent ^ P rr 8 8 91355 reaCtor ' *» 0ff S** 3 »*B collected In L'trS 

puled* IS ZcvT'Sl «2/ i T a ". telra< ' uoroGttl ^ns «tow» were turned off and the reactor and line* 

« flSo raij 2S?i7? ,n ^'S^^ 1 md ana 'V^d. The product was 

3 ( 9+ * yield) of 1 .1.2.2-tetra«uoroethane (purity 98.5%). 

I8OMEHISATT0N OF 1,T,2,2,-TETRAFLUOROETHANE 



so 



with "T ^ diluent nitrogen ware passed th/ough a Hastelloy reactor tube packed 

TJ^^T'^ T r b9ln9 hea,6d 8 f0mflC9 - After '«» rea * 0r - a 8368 ^ra passed Lugh 
an empty tube to effect cochng and then through a scrubber containing 25% potassium hydroxide »Sn 

72Lf^« P les ^ ta ^ afler ^.wrubber for analysis by gas chromatography, 
*nrt *« - 1- H!ll!! i !f r D/ fUnS UBln0 Pn^rinated chromla, which had been dried at 4O0'C tor 4 hours 
and then adopted" by passage of air at 20OK3O0 ml/mln at 400* C overnight, are given belcw In fafaleT 
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In the Table; 

A134 «■ 1.1,2.2-tetrafluoroethane 
Al34a ^ 1,1,l^etrafluoroetnane 
3FE « trifJuoroethyfene 
A125 - pentafluoroeihane 

A134 ** T0 ° ^ ^ "-Pond, to a catalyst contact time - 
far l?5i^ *** ° f m0S "** 1,10 catB ** ^ with 400 ml/mm air at 40o' 0 

TABLE 1 



75 



30 



I Catalyst 
Vo/umem/ 


Temperature 

'c 


A134 
Rowrate 
ml/mln 


Nffrogen 
Rowrate 
miWn 


Concentration in Off Gas mole % 










A134 


1 A134a 


are. 


A125 


60 
80 
80 
80 
80 

ao 

BO 

so 

80 
80 


2B8 

325 

420 

480 

487 

660 

510 

485 

410 

470 


50 
50 
50 
60 
50 

50 

60 

60 

50 

60 


700 
. 100 
100 
100 
100 
100 
160 
100 
100 
100 


83.5 

91.4 

68.9 

58,4 

52,6 

48.1 

56.0 

73.4 

88.5 

74.9 


1.0 
3,0 
21,6 
34.7 
34.6 
28,1 
26.0 
21.0 
9.1 
79.4 


0.1 
0.1 
0.2 
0.3 
0.2 
0.3 
0.8 
1.0 
0.9 
0JZ 


0.2 
0.4 
0.7 
1.8 

as 

27.9 
1Z7 
2.7 
0.4 
3.8 



TABLE Z 



36 


80 


^420 


BO 


100 


29.1 


4J3 




60-2 




80 


343 


' 50 


100 


68.9 


25-7 


0.4 


3,7 




80 


326 


50 


100 


75.5 


21.1 




1.1 




SO 


376 


50 


100 


43.5 


48,8 


0.1 


5.4 




80 


388 


50 


200 


52.3 


43.0 


0.2 


. 2.3 


40 


80 


400 


50 - 


300 


46.3 


48.1 


0.1 


3.9 




80 


412 


50 


400 


49.8 


44J3 


0,1 


4.4 




80 


410 


50 


200 


403 


60,2' 


0.8 


7,1 




80 


430 


50 


300 


47.1 


43.5 


1.5 


6.2 




80 


440 


50 


400 


53.1 


36.8 


Z2 


8.5 




80 


445 


50 


100 


28.4 


52.9 


0.5 


16.B 




60 


450 


50 


150 


' 41.4 


46,1 


0-7 


11,1 




80 


455 


60 


100 


40,6 


42.6 


0,8 


14.7 




ao 


455 


50 


700 


47.8 j 


42-2 


0.8 


7.9 



50 



CI alma 



bs U method tor the preparation of 1.1,1 2-tetrnfIuoroefhane whlcn comprises contacting 1,1.2,2- 
tetrafluoroethflne with a fluorfnation cam/yat at an elevated temperature thereby to affect teomerteation. 

2. A method according to clelm 1 wherefn the catalyst comprise* cnromte. 

3. A method according to claim 2 wherein the cataJyat coroprieea pre-fluorinated chromla. 
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4. A method according to any preceding claim wherein the temperature Is In the range from about 300 
to about 900 C* * 

U method according to claim 4 wherein the temperature is In the range from about 300 to about 
550 C. 

fi 6. A method according to claim 5 wherein the temperature Is In the range from 350 to 500 B C. 
7. A method according to claim 8 wherein the temperature la In the range from 400 to 450 " C. 
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